T he optimal surgical technique for managing syndesmotic injuries continues to be debated. No consensus exists on the ideal implant (screw vs suture button), screw diameter, number of screws, number of cortices purchased, or timing and necessity of screw removal. [1] [2] [3] [4] [5] Regardless of the technique used for syndesmotic fixation, accurate reduction of the tibiofibular joint is essential to minimize tibiofibular diastasis and optimize patient outcomes. 6 Several previously described radiographic parameters, such as tibiofibular clear space, tibiofibular overlap, and medial clear space, may be used pre-, intra-, or postoperatively to assess reduction of the syndesmosis. 7, 8 However, it is challenging to ensure an accurate reduction in the intraoperative setting. Syndesmotic malreductions following fluoroscopic reduction and tibiofibular screw placement have been shown to be as high as 52% on postoperative axial computed tomography scans. 9 Previous attempts to improve the accuracy of tibiofibular reduction include 3-dimensional fluoroscopy 10 and direct visualization with posterior malleolus reduction and fixation. 9 The current article describes a simple intraoperative technique that assists in accurate tibiofibular reduction for syndesmotic fixation.
Surgical Technique
Prior to prepping and draping the affected extremity, fluoroscopy is used to obtain a lateral radiograph of the contralateral uninjured ankle ( Figure) . An appropriate radiograph is taken at a consistent distance from the ankle joint with the medial and lateral talar domes overlapping, thus depicting the tibiotalar joint in profile. Using this image, the posterior tibiofibular distance, defined as the distance between the most posterior aspect of the posterior malleolus of the tibia and the posterior cortex of the fibula at the same height, is measured and the image is saved for future reference.
Accurate reduction of the fibula relative to the tibia in the anteroposterior plane is obtained via previously described radiographic parameters of medial clear space, tibiofibular clearspace, and tibiofibular overlap. 6, 10 The reduction is held with large reduction forceps and is then evaluated with a lateral fluoroscopic image of the ankle. The surgeon then adjusts the reduction to emulate the native position of the fibula relative to the tibia in the sagittal plane, using the previously saved lateral image of the uninjured side as a reference. A consistent distance between the ankle and image intensifier is necessary to eliminate magnification errors. Once the posterior tibiofibular distance is equal to that of the contralateral side, syndesmotic fixation is placed via the surgeon's preferred technique. Using this Abstract: Accurate reduction of ankle syndesmosis following injury is essential to minimize tibiofibular diastasis and optimize patient outcomes. Although several radiographic parameters have been described in the coronal plane to assist in reduction, tibiofibular diastasis following syndesmotic injury often occurs in the sagittal plane, with the fibula displacing posterior relative to the tibia. A technique using lateral fluoroscopic assessment of the uninjured contralateral ankle as a comparison and guide for accurate syndesmotic reduction is described.
n tips & techniques method, accurate syndesmosis reduction is confirmed in both the coronal and sagittal planes (Figure) .
DiScuSSion
Patients with malreductions of the syndesmosis have worse functional outcomes than those with an appropriately reduced syndesmosis. 6, [11] [12] [13] Syndesmotic malreduction is common and may depend on the surgical technique used. 6, 9, 14 Although coronal plane parameters are often used to judge syndesmotic reduction, 7 cadaveric studies have shown that tibiofibular diastasis following syndesmotic injury occurs primarily in the sagittal plane, with the fibula displacing posterior relative to the tibia. 15, 16 Use of the uninjured side as a template for syndesmotic reduction is helpful because use of standard biplanar fluoroscopy of the injured side can still lead to rotational malreduction of the syndesmosis by as much as 30°. 17 Comparison of the posterior tibiofibular distance of the operative and nonoperative sides decreases the chance of syndesmotic malreduction and may help improve patient outcomes.
concluSion
Lateral fluoroscopic assessment of the uninjured contralateral ankle as a guide for accurate reduction of the tibiofibular syndesmosis provides an additional tool for achieving an anatomic reduction. This technique adds negligible operative time and radiation exposure. 
